Background
An April 2012 systematic review examining the relationship of periodontal disease and cardiovascular disease, and published in the American Heart Association's (AHA) journal Circulation 1 , created a significant stir in the popular press and the oral health community.
The controversy appears to arise from differences in emphasis in two key sentences that frame the take home message in the systematic review. These sentences occur sequentially and adjacent to one another in the abstract. Article.jsp) :
• There is an association between periodontal disease and atherosclerotic vascular disease.
• It has not been demonstrated that periodontal disease is a cause of atherosclerotic vascular disease.
• It is not confirmed that heart disease or stroke can be prevented, or the clinical course of atherosclerotic vascular disease modified, by therapeutic periodontal interventions.
And still other headlines extrapolated from sentence 2: "Gum disease heart link 'a myth' (eg: Herald United Kingdom, April 19, 2012 www.heraldscotland.com/news/home-news/gum-disease-heartlink-a-myth.17344541).
The controversy brings to mind the story that the rooster's crowing causes the sun to rise. Or more formally, post hoc ergo propter hoc (after this, because of this) and its corollary cum hoc ergo propter hoc (with this, because of this).
For comparison, and more simply, one might consider the well regarded relationship of plaque and gingivitis ( Figure 1 ). Were these the only data set one had, one might normally provide a patient with a prophylaxis and oral hygiene instruction to reduce gingivitis. The concept is that if one reduces the contributor to disease (plaque), one can reduce the disease (gingivitis). However, an alternate look at the same data set might change ones view of the presumed cause-effect relationship (Figure 2 ).
Why the controversy?
As oral health students, most of us learned Koch's four postulates 
Summary
Returning to the two key sentences from the Abstract of Lockhart et al, 1 the studies linking periodontal disease to cardiovascular disease, to date, are largely association studies. Therefore, sentence 1 is accurate: These studies "… support an association between PD and ASVD independent of known confounders."
The issue with association studies is that the association may either accurately or spuriously portray a cause-effect relationship (see Figures 1 and 2 ). Said differently, association studies generate hypotheses that need to be tested. 
